Figure S1. System for Modularized Expression of Single and Paired T3Es in DC3000D36E, Related to Figures 1 and 2
Coding sequences for all T3E genes (with chaperones, as appropriate) are available as Gateway entry clones (pink box) from http://www.pseudomonas-syringae.org. Various pUC18R6KT-mini-Tn7T destination vectors differing in antibiotic markers (Tc R or Km R ), promoters (PavrPto or PnptII), and C-terminal reporter tags (HA or Cya) allow expression of T3E variants following integration into the DC3000D36E genome glmS-linked attTn7 site. A second T3E plasmid-borne gene can be expressed from PavrPto and tagged with Cya (pCPP5371) or HA (pCPP5372) for studies of T3E interplay. avrPto  avrPtoB  avrPtoB M3  hopA1  hopB1  hopC1  hopD1  hopE1  shcF-hopF2  hopG1  hopH1  hopI1  hopK1  shcM-hopM1 shcN-hopN1 shcO-hopO1-1 hopQ1-1 hopR1 hopT1-1 hopU1 shcV-hopV1 hopX1 hopY1 hopAA1-1 hopAA1-2 hopAF1 hopAM1 hopAO1 hopAD1 benthamiana were extracted from three 9-mm diameter leaf discs per treatment, which were excised 3 days after pressure infiltration of inoculum at OD600 0.3 and ground in liquid nitrogen in the presence of Plant ProteaseArrest (G-Bioscience, USA), then subjected to SDS-PAGE and visualization by immunoblotting with an anti-HA antibody. This experiment was repeated twice with similar results. The predicted molecular weight of each T3E is provided in the key. The HA (mini-Tn7 integrant) and YFP-HA (pEGS101) tags add 1 kD and 27 kD, respectively, to the predicted molecular weight. T3Es expressed in N. benthamiana that are significantly smaller than expected (AvrE1, HopG1, HopI1, HopR1) and HopK1 (showing a second, smaller band) are marked with asterisks. Some proteins, such as HopN1 and HopAF1, accumulate to much higher levels in DC3000D36E and N. benthamiana than several other T3Es, notably AvrPtoB and HopI1. These same differences in SDS-PAGE immunoblotted protein accumulation were previously observed in a survey of DC3000 T3Es expressed in yeast from a galactose-inducible GAL1 promoter (Munkvold et al., 2008) . N. benthamiana poorly supports accumulation of the avirulence T3Es HopQ1-1 and HopAD1 (not shown). (A) T3E-Cya reporter translocation assays show that DC3000D36E translocates AvrPto-Cya and HopQ1-1-Cya more effectively than does Pf0-1(pT3SS) and confirm the translocation by DC3000D36E of HopI1 and representative T3Es that produced no response in the assays reported here. Translocation was assayed based on cAMP production by the adenylate cyclase (Cya) reporter, as determined 6 h after inoculating leaves at 6 × 10 8 CFU/ml. Assay results from three disks from independent leaves are shown as the mean and SD. DC3000D36E translocates AvrPto-Cya and HopQ1-1-Cya better than Pf0-1(pT3SS) based on Student's t test at p < 0.05. Note that DC3000 similarly translocates more AvrPto-Cya than P. fluorescens Pf-55(pLN18 = pT3SS), and levels of cAMP produced in N. benthamiana by Cya reporter proteins lacking a T3SS targeting signal or in the absence of a (Schechter et al. 2004 (D) Assays for ROS production in N. benthamiana 15 h after inoculation show that Pf0-1(pT3SS) elicits more ROS than DC3000D36E, deletion of fliC from DC3000D36E eliminates the ROS response, and the relative impact of AvrPtoB and HopI1 on ROS elicitation is unaffected by switching mini-Tn7 and pCPP5372 vectors. Assays for ROS elicitation by the indicated strains were performed and analyzed as described in Figure 3A . Pf0-1(pT3SS) expresses the P. syringae pv. syringae 61 T3SS from pCPP6225. Agrobacterium tumefaciens GV3101 carries pEGS101.
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(E) The pattern of AvrPtoBM3 and HopI1 ability to suppress cell death elicited in inoculated leaf zones by the six death-T3Es is unaffected by whether the suppressors or elicitors are vectored by mini-Tn7 or pCPP5372. In Figure  2 , the suppressors and elicitors were expressed from pCPP5372 and mini-Tn7, respectively, whereas here they are switched. However, as observed in Figure 2 , AvrPtoBM3 strongly suppresses death by the five T3Es other than HopQ1-1, and HopI1 suppresses death by the five T3Es other than HopAD1. All experiments in this figure were repeated 3 times with similar results. (A) The indicated HopI1-Cya variants were assayed for translocation as described in Figure S3A . HopI1383-488, which lacks the N-terminal T3SS targeting signals, is included as a negative control.
(B) The indicated Pst DC3000 derivatives were assayed for growth as described in Figure 1D . NS denotes not significant based on Student's t test p < 0.05. 
SUPPLEMENTAL EXPERIMENTAL PROCEDURES Bacterial Strains and Media
Derivatives of Pseudomonas syringae pv. tomato DC3000 and P. fluorescens Pf0-1 were grown in King's B (KB) medium (King et al., 1954) or MG medium (Kvitko et al., 2009 ) at 28°C. Escherichia coli DH5a was used for general cloning procedures. E. coli DH5a (λ-pir) was used for bacterial mating. Additionally, E. coli DB3.1 and its λ-pir derivative were used for propagation of plasmids containing the lethal ccdB gene. Antibiotics were added to a final concentration as follows: ampicillin (Ap), 100 μg/ml; gentamycin (Gm), 10 μg/ml; kanamycin (Km), 50 μg/ml; rifampicin (Rif), 50 μg/ml; spectinomycin (Sp), 50 μg/ml; tetracycline (Tc), 20 μ/ml; chloramphenicol (Cm), 10 μg/ml.
Plasmid Construction and Tn7 Delivery into Bacteria
DNA manipulations and general molecular biology procedures were conducted according to standard protocols (Green and Sambrook, 2012) . The mini-Tn7 base vector pUC18R6KT-mini-Tn7T (Choi et al., 2005) was modified for more versatile use with the Pst DC3000 T3E system by introducing tetracycline or kanamycin selectable markers, a PavrPto hrpL-inducible promoter or nptII constitutively expressed promoter, a Gateway cloning cassette, and a C-terminal HA tag or Cya tag in the following steps. First, pCPP6529, a new derivative of pCPP6351 with kanamycin resistance, was generated. The tetracycline selectable marker in pCPP6351 was excised by SalI and XbaI and replaced with a 1,074 bp SalI-XbaI fragment harboring a kanamycin selectable marker which was amplified from pBBR1MCS-2 using primers hlw 281 (5'-TGGGCTATCTAGACAAGGGAAAACGC) and hlw282 (5'-GTTGGTCGACGCTTGGTCGGTC). A 2,026 bp SacI-KpnI fragment containing the nptII promoter, Gateway Reading Frame B, and HA tag from pBS46 was ligated between the same sites in pCPP6351 or pCPP6529 to generate pCPP6527 and pCPP6540. A 3,164 bp KpnI fragment harboring the nptII promoter, Gateway Reading Frame B, and Cya tag from pCPP5811 was cloned into the same site in pCPP6351 or pCPP6529 to form pCPP6528 and pCPP6539. To construct hrpL-inducible and HA-fused derivatives, a 0.8 kb SspI-EcoRI fragment from pCPP5372 was cloned between SmaI-EcoRI sites of pBluescript II SK+. Then another 1.3 kb EcoRI-KpnI fragment from pCPP5372 was cloned between EcoRI-KpnI sites of the above construct to produce pCPP6494. Finally, a 2,130 bp SacI-KpnI fragment with the avrPto promoter, Gateway Reading Frame B, and HA tag from pCPP6494 was ligated between the same sites of pCPP6351 or pCPP6529 to generate pCPP6510 and pCPP6534. To construct hrpL inducible and Cya-fused derivatives, the Gateway Reading Frame B and HA tag of pCPP6494 was excised by SphI and KpnI and replaced with a 2.95 kb SphI-KpnI fragment containing Gateway Reading Frame B and Cya tag from pCPP5371 to yield pCPP6495. Finally, a 3,311 bp SacI-KpnI fragment with the avrPto promoter, Gateway Reading Frame B, and Cya tag from pCPP6495 was cloned between the same sites of pCPP6351 or pCPP6529 to form pCPP6509 and pCPP6533. The effector genes were routinely amplified from Pst DC3000 using Phusion High-Fidelity DNA Polymerase (NEB) and TOPO cloned into pENTR/SD/D-TOPO (Invitrogen). Gateway recombination was conducted with LR clonase II from Invitrogen as recommended by the manufacturer. Then the effector genes were moved to broad range plasmid or mini-Tn7 destination vectors. All of the pCPP6534 (mini-Tn7 vector) T3E expression clones were sequence confirmed. DNA sequencing was conducted at the Cornell University Biotechnology Resource Center using an Applied BioSystems 3730xl DNA Analyzer. Sequences were analyzed using the Vector NTI software package from Invitrogen.
The mini-Tn7 vectors with individual effector genes were delivered by bacterial conjugation using DH5α(λ-pir, pTNS2), HB10(pRK2013), DH5α(λ-pir, harboring the respective mini-Tn7 delivery plasmid), and recipient strain DC3000D36E. Details of these procedures were described previously (Choi et al., 2005) .
Immunoblot Analysis
Fresh colonies of the DC3000D36E-Tn7-T3E constructs were started in liquid MG medium and incubated at 28°C at 250 rpm to a final OD600 of 0.1. Total proteins were extracted from each of the 1-ml bacterial cultures using the B-PER™ II Bacterial Protein Extraction Kit with 0.1% (v/v) of Halt Protease Inhibitor Cocktail (Thermo, USA). For immunoblot analysis of Agrobacterium-mediated transient expression in N. benthamiana, 3 leaf discs (9-mm diameter) were collected at 3 dpi and ground into a powder in liquid nitrogen. Total protein was extracted using PBS buffer with 0.1% (v/v) of Plant Protease Arrest (G-Biosciences, USA). Protein samples were separated by electrophoresis on sodium dodecyl sulfate-polyacrylamide gel electrophoresis gels (SDS-PAGE) and transferred to Immobilon-P membranes (Millipore, USA) using a Semiphor semidry transfer system (Hoefer, USA). Immunoblot analysis was carried out by using a Pierce ECL Western Blotting Kit according to the manufacturer's instructions (Thermo, USA). HA fusion proteins were detected by mouse monoclonal HA tag primary antibody (Thermo, USA) at a dilution of 1:5,000 and secondary HRP goat Anti-Mouse IgG at a dilution of 1:10,000 (Biotium, USA).
Construction of Pst DC3000 Gene Deletion Mutants DC3000 strain deletions were made with pK18mobsacB constructs essentially as described previously (Kvitko et al., 2009) . DC3000 strains were conjugated on sterile nitrocellulose squares on LM medium by biparental or triparental mating carrying pK18mobsacB deletion constructs. DC3000 merodiploid transconjugates were selected on MG plates augmented with additional antibiotics as needed. Merodiploids were spread on KB with 10% sucrose to counter-select the integration. Sucrose-sensitive colonies were screened and confirmed by PCR. To create the ∆fliC mutant CUCPB6123, plasmid pCPP6241 was introduced into DC3000D36E followed by sucrose counter-selection. The deletion was confirmed by PCR and swimming motility assay (Wei et al., 2013) . With the same procedure, pCPP5914, pCPP6002, pCPP6541, and pCPP5893 were used to produce the ∆hopAM1, ∆shcM/hopM1, ∆hopR1, and ∆hopI1 mutants, respectively.
Construction of hopI1 Truncations and Deletions
The hopI1 gene was blasted in GenBank and analyzed with Vector NTI (Invitrogen). Fragments of 573 bp, 690 bp, 804 bp, 909 bp, and 1260 bp covering the first 191 aa, 230 aa, 268 aa, 303 aa, and 420 aa, respectively, were amplified from hopI1 using primers hlw329 (5'-CCAGAATGGTTCTGGCATGGGTC-3'), hlw335 (5'-GCCCGACGCAGGTCGTGGCTCTGC-3'), hlw330 (5'-GCCCGACGCAGGTCGTGGCTC-3'), hlw326 (5'-AGGTCGTGGCTCTGCCTTGG-3'), and hlw325 (5'-GAGGCCCAAGTGCTCGTACAACGG-3') paired with hlw324 (5'-CACCATGATCAACCTCACCCACATTGC-3'), respectively. In order to clone hopI1∆P/Q, two fragments flanking the P/Q repeats were amplified using primer pairs hlw324-hlw329 and hlw348 (5'-CCTTCAACGGCGCGGCCCAATAACAC-3')-hlw349 (5'-TGCCCTATTACCAGCCTCATTGATACG-3') and then ligated together. Primers hlw336 (5'-CACCATGATCAACCTCACCAACCTTG-3') and hlw337 (5'-GGTCTTGAACTCGTTACCGTTCTG-3') were used to amplify the hopI1 gene from P. syringae pv. syringae B728a. Phusion High-Fidelity DNA Polymerase (NEB) was used for all PCR reactions. All of the fragments were TOPO cloned into pENTR/SD/D-TOPO. Gateway recombination was conducted with LR clonase II. DNA sequencing of constructs was conducted at the Cornell University Biotechnology Resource Center using an Applied BioSystems 3730xl DNA Analyzer. Sequences were analyzed using the Vector NTI software package from Invitrogen.
Assays for N. benthamiana Cell Death and Bacterial Growth and Symptom Production
To test cell death elicitation ability of the effectors, DC3000D36E harboring Tn7-integrated single T3E genes and P. fluorescens Pf0-1(pCPP6225) harboring pCPP5372 with single T3E genes were suspended in 10 mM MgCl2 and infiltrated into N. benthamiana leaves with a blunt syringe at 6 x 10 8 CFU/ml. After 3 days leaves were photographed and assayed by trypan blue staining as previously described (Wei et al., 2015) . For leaf tissue death suppression assays, individual effector genes cloned in pCPP5372 were introduced into DC3000D36E strains that harbored Tn7-integrated death-eliciting T3E genes. The new constructs were resuspended and infiltrated into N. benthamiana leaves using the same procedure and conditions. Inoculation sites were photographed 3 days postinfiltration and also immediately assayed for trypan blue staining. To test the virulence of Pst DC3000 mutants, fresh bacterial lawn cells were suspended in 10 mM MgCl2 and infiltrated into 4-week-old N. benthamiana leaves at 3 × 10 4 CFU/ml. Three 0.5-cm leaf discs were harvested with a cork borer from each infiltration area 6 days postinoculation, and bacterial populations were assessed by dilution plating. Other inoculation zones were photographed for necrosis symptoms 10 days post-infiltration.
ROS Assay
For ROS measurements, cells from a fresh bacterial lawn were suspended in 10 mM MgCl2 and infiltrated into 4-week-old N. benthamiana leaves at 6 × 10 8 CFU/ml. Plants were grown under greenhouse conditions and transferred to the laboratory 1 day before inoculation. The tested plants were maintained in a growth chamber with a 16 h day length, at 20-22°C, and 80% relative humidity. At 15 hours post-inoculation, leaf disks (0.5 cm diameter) were excised and placed into wells of 96-well plates pre-supplied with 10 μl of sterile water, and then 100 μl of 0.5 mM L-012 (Wako, Japan) in 10 mM morpholinepropanesulfonic acid-KOH buffer (pH 7.4) was added. The intensity of ROS generation was determined by monitoring the chemiluminescence using a Tecan microplate reader (Tecan, Switzerland).
Agrobacterium-mediated Transient Expression of T3Es in N. benthamiana
For transient gene expression in the N. benthamiana cytoplasm mediated by A. tumefaciens, full-length T3E genes were transferred from entry clones into binary vector pEGS101 to form 35S promoter-driven C-terminal fusions with YFP-HA tags and then transformed into A. tumefaciens GV3101. Transformed Agrobacterium strains were washed three times with 10 mM MES buffer (pH 5.5) and resuspended to an OD600 of 0.3 in 10 mM MES containing 200 μM acetosyringone. Cultures were incubated at 28°C for 3 h and infiltrated with a blunt syringe. The inoculated plants were kept in the greenhouse for subsequent assays as previously described (Wei et al., 2015) . Immunoblotting with anti-HA mouse monoclonal immunoglobulin G (IgG) antibodies (Sigma-Aldrich, USA) was used to detect the expression of T3Es, as described above.
T3E Translocation Assay
Translocation assays were performed as described previously (Schechter et al., 2004) . The suspension of bacterial constructs harboring Tn7-integrated effector gene-Cya fusions was prepared and infiltrated into N. benthamiana leaves as above. Leaf disks were collected 6 hours after infiltration, flash-frozen in liquid nitrogen and ground in 250 μl of 0.1 M HCl in a microfuge tube. The cyclic AMP (cAMP) levels were determined by using a Correlate-EIA cAMP immunoassay kit according to the manufacturer's instructions (Enzo, USA).
Statistics
Data are reported as mean ± SD. For comparisons with a single reference treatment, Student's t test was used with a value of p < 0.05 being considered relevant, except for Figure 1A where a significance cutoff of p < 0.01 was used. For multiple sample comparisons, the Tukey HSD (honest significant difference) test was used, with means marked with the same letter not considered significantly different (α = 0.05). 
